M. Miyazawa and J. Kawata low oil. The obtained oil was dried over anhydrous sodium sulfate prior to analyses.
3 Gas Chromatography-Olfactometry
and AEDA GC was carried out using Agilent Technologies 6890N, fitted with a non-polar capillary column HP-5 (J&W Scientific; 30 m 0.32 mm, film thickness 0.25 mm). The oven temperature was programmed from 40 -240 at a rate of 4 /min and held at 240 for 5 min. The injector temperature was 240 . The flow rate of the carrier gas (He) was 1.800 mL/min. The Chemstation software acquired two channel signals simultaneously, one channel for the flame ionization detector (FID), and other channel from the olfactometer signal board. A single sniffer, the author, recorded the aroma character manually. The flavor dilution (FD) factor of the odorants in the essential oil was determined by aroma extract dilution analysis (AEDA). The highest sample concentration (1 mg/ml) was assigned a FD-factor of 1. The oil was stepwise diluted (1+1,v/v) by addition of diethyl ether. Aliquots of the dilutions were then analyzed by GC-O. The results are expressed as FD-factor. An odorant with high FD-factor can be judged as an important contributor to the characteristic flavor.
4 Gas Chromatography-Mass Spectrometry (GC-MS)
The GC-MS analysis was carried out using a Hewlett Packard model 5890 GC with a Hewlett Packard 5972A MS. The capillary column was a DB-5MS (J&W Scientific; 30 m 0.25 mm, film thickness 0.25 mm). The oven temperature was programmed from 60 -240 at a rate of 2 /min and held at 240 for 5 min. The flow rate of the carrier gas (He) was 0.679 mL/min. The detector interface temperature was set at 280 , with the actual temperature in the MS source reaching approximately 180 . The ionization voltage was 70 eV.
5 Identification of Constituents
The components of the essential oils were identified by direct comparison of their mass spectral pattern and retention index (RI) with those published in the literature (9, 12, 13 
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Results and Discussion
The essential oil from Rubiae Radix was analyzed on GC and GC/MS. The percentage composition and modes of identification of the oil components are listed in Table 1 . In the oil, 43 components, accounting for 91.5% of the total oil, were identified. The main components were mollugin (19.6%), furomollugin (17.4%), eugenol (12.7%), (E)-anethole (10.6%), 4-tert-butyl-2-phenyl phenol (9.9%), menthol (2.7%), a-terpineol (1.9%). This oil was interesting because it contained large amounts of mollugin and furomollugin. The two naphthohydroquinones were isolated from roots, however there is no report on the identification of two naphthoquinones in any natural essential oil. Because the compounds suppressed the secretion of hepatitis B surface antigen in human hepatoma cells by (10) , it is possible that essential oil inhibits chronic and acute hepatitis.
The results of the GC-O and AEDA studies are given in Table 2 . Geraniol, eugenol, geranyl acetate, (2E)-hexenal and cis-linalool oxide were the most aromacompounds in the oil (FD factor 4). Geraniol, eugenol, geranyl acetate cis-linalool oxide and green note such as (2E)-hexenal, (2E)-nonenal may contribute to sweet-flower note, characteristic odor of the oil.
